Abstract. In this paper, we present the pairing computation on Jacobi quadric curves using weight projective coordinates. In our algorithm, the cost of addition step reduced to 1M+(k+9)m+3s+1m t , and the cost of doubling step is 1M+1S+(k+3)m+8s+2m a +1m d .
Introduction
The fast algorithms for pairing computation play an important role in pairing-based cryptography. Generally, we using Miller's algorithm to compute pairing. Consequently, many improvements on Miller's algorithm were presented. A well-known elliptic curve model is Weierstrass model, and many efficient formulas for pairing computation for this model can be found in [1, 2, 3, 4, 5] . One of the ideas to make improvements is to try to compute pairings on other elliptic curve models which provide more efficient algorithms for the group law.
The use of Jacobi quartic curves in cryptology was explained in [6] and [7] . Then many other formulas for point addition and doubling on Jacobi quartic curves are given in the literature, see [8] for a brief development history of Jacobi quartic curves. While pairing computation on Jacobi quartic curves was proposed by Wang et al. [9] in 2011. In [10] , Zhang et al. proposed a geometric approach to explain the group law on Jacobi quartic curves which are seen as the intersection of two quadratic surfaces in space. Using the geometry interpretation, we construct Miller function. Then we present explicit formulae for the addition and doubling steps in Miller's algorithm to compute the Tate pairing on Jacobi quartic curves. Note that they used the projective coordinates.
The cost of the algorithm for pairing computation over Jacobi quartic curves consists three parts: the cost of updating the point, the cost of updating the iteration function, and the cost of evaluating the Miller function at some point Q . In this paper, we using geometric interpretation of the group law on Jacobi quartic curves proposed in [10] and weight projective coordinates to compute Tate pairing of Jacobi quartic curves over finite field. In our algorithm, the cost of addition step reduced to
, and the cost of doubling step is
Note that we use m and s denote the costs of multiplication and squaring in the base field 
Preliminaries
In this section we briefly review the preliminaries of Tate pairing and the background of Jacobi quartic curves. 
The rational function P f can be computed in polynomial time by using Miller's algorithm ( [5] ). Let
be the binary representation of n ,where 
The Jacobi Quartic Curves. A Jacobi quartic elliptic curve over a finite field . In [7] , Billet and Joye proved that if
has a point of order 2 then E is bi-rationally equivalent to a Jacobi quartic curve. The projective closure of In fact, the Jacobi quartic curve can be seen as the intersection of quadratic surfaces in space. That is, the Jacobi quartic curve can be written as the form 
, , , .
In the case , the coefficients are given by Unlike the homogeneous projective case, this curve is non-singular provided that 0   (see [8] ). Billet and Joye [7] proposed a faster inversion-free unified addition algorithm on the curve 
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